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(54) Connecting structure for printing head and ink cartridge 



(57) A connecting structure for a head holder and 
ink cartridge assures proper positioning of the cartridge 
and avoids damaging ink supply components. The ink 
cartridge defines a protrusion distance for a grip section 
of a cartridge, which protrudes outward from the rear 
surface of the ink container. The protrusion distance is 
larger than a protrusion distance of an ink supply mem- 
ber of a head holder, which protrudes from the inner sur- 
face of the front wall. Also, the height from a surface of 
a bottom wall in the head holder to the bottom edge of 
the grip section is larger than a height from a surface of 



the bottom wall to a top edge of the ink supply member. 
The inner wall surface of a pair of mutually opposite side 
walls is formed, integrally continuing from the opening 
of the ink container in each cartridge. Also : the wall thick- 
ness of the upper section is smaller than that of the up- 
per section. The width of the upper section is larger than 
the width of the lower section. Thus, each cartridge can 
only is mounted in a cartridge mounting section provided 
between partition walls, which are formed on the bottom 
plate of the head holder through the lower section of the 
ink container. 
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Description 

The present invention relates to a cooperating con- 
necting structure of a head holder and an ink cartridge 
for connecting the head holder attached on an ink jet 
printer for mounting an ink jet head to an ink cartridge. 
The ink cartridge is removably mounted on the head 
holder and supplies ink to the ink jet head. In particular, 
the invention relates to a connecting structure of a head 
holder and an ink cartridge that reliably prevents dam- 
age to an ink filter of an ink supply member mounted on 
the head holder, if the ink cartridge is mounted in a 
wrong direction or upside down. The ink supply member 
connects the ink jet head to the ink cartridge and sup- 
plies the ink from the ink cartridge to the ink jet head. 

There have been various kinds of known ink car- 
tridges for use in ink jet printers. In an ink jet printer ca- 
pable of printing in colors, for example, black, magenta, 
yellow and cyan, four separate ink cartridges are gen- 
erally mounted in the head holder. 

An ink cartridge used in this type of ink jet printer 
will be explained below, with reference to Fig. 12. Fig. 
12 is a longitudinal sectional view of the ink cartridge 
1 00. In Fig. 12, the ink cartridge 1 00 is formed in an ap- 
proximately rectangular parallelpiped configuration. 
The ink cartridge 100 comprises an ink container 101 in 
which an ink-impregnated body G is incorporated. A car- 
tridge cover 1 03 is joined, for example by welding, to the 
peripheral edge of the upper opening 1 02 in the ink con- 
tainer 101. Beneath the front surface 101 A (left side in 
Fig. 12) of the ink container 101, an insertion hole 104 
is formed. An ink supply member 109 (described later) 
is inserted into this insertion hole 104 and is attached to 
a head holder 1 06 when the ink cartridge 1 00 is mounted 
on the head holder 106. At the rear part of the cartridge 
cover 103 (right side in Fig. 12), a grip section 105 is 
formed. This grip section 105 permits gripping of the ink 
cartridge 1 00 when the ink cartridge 1 00 is mounted to, 
and removed from, the head holder 106. 

The grip section 1 05 is disposed above the rear sur- 
face 101B (right side surface in Fig. 12) of the ink con- 
tainer 1 01 . The distance of outward protrusion of the grip 
section from the rear surface 101B is a1 as shown in 
Fig. 12. 

The ink cartridge 100 of the above-described struc- 
ture will not pose mounting problems, so long as it is 
mounted to the head holder 106 in a proper position and 
relation to the head holder 106. 

The ink cartridge 100, however, is generally small 
in size, and therefore it is conceivable that the ink car- 
tridge 1 00 can be improperly mounted. For example, the 
ink cartridge 1 00 can be mounted from a wrong direction 
or upside down onto the head holder 1 06. Such improp- 
er mounting will be explained with reference to Figs. 1 3 
and 1 4. Fig. 1 3 is a longitudinal sectional view showing 
the ink cartridge 100 mounted in ajwro^g direction on^ 
"the head"h"olderTb6!"Fia a~cross sectional view of 
the ink cartridge 100 mounted on the head holder 106. 



First, the structure of the head holder 106 will be 
explained. In Fig. 13, the head holder 106 has a front 
wall 107 and an integrally formed bottom wall 108. In 
the front wall 107, an ink supply member 109 comprises 
5 an ink hole 109A, which corresponds to the insertion 
hole 1 04 when the ink cartridge 100 is properly mounted 
on the bottom wall 108. At the front end of the ink supply 
member 109 (right end in Fig. 13), a mesh filter 110 is 
installed. The mesh filter 110 serves to remove impuri- 
10 ties, such as dust in the ink, when the ink is supplied 
from the ink-impregnated body G in the ink cartridge 1 00 
to the ink jet head 111. 

The inward protrusion distance of the ink supply 
member 109 from the inner surface 107 A of the front 
is wall 1 07 is a2. The protrusion distance a2 is greater than 
the protrusion distance a1 of the grip section 1 05, which 
is formed on the ink cartridge 100. The ink jet head 111 
is mounted to the head holder 106 on the front side of 
the front wall 107, and a head cover 111 A is disposed 
20 around it. 

The head holder 106, as shown in Fig. 14, has a 
pair of side walls 112, and a plurality of partition walls, 
or example three partition walls as shown in Fig. 14, 
formed on the bottom wall 108 between the side walls 
25 1 1 2. An ink cartridge 1 00 is mounted between each pair 
of partition walls 113. 

The peripheral edge of the ink cartridge 100, an 
opening 101 of the ink container 100 and the cartridge 
cover 103 are generally joined to each other, for exam- 
30 pie, by ultrasonic welding. In particular, the surfaces of 
the ink container 101 and the cartridge cover 104 are 
welded by shear welding for a substantial amount of 
weld strength. Also, an outside portion of protrusion 1 1 4, 
which is formed on the underside of the cartridge cover 
35 103, and an inside step section of the peripheral edge 
of the opening, which is formed in the ink container 101 , 
are joined, for example by welding, as shown in Fig. 14. 
Therefore, with shear welding, the peripheral edge of 
the opening of the ink container 101 should be at least 
40 1 .5 mm thick. To meet this requirement, a pair of oppo- 
site side walls 115 in the ink container 101 of a conven- 
tional ink cartridge 100, are 1.5 mm thick throughout. 
The whole body of the ink cartridge 100, has the sub- 
stantially same vertical width. 
45 if the above ink cartridge 100 is mounted in an in- 
correct direction between the side wall 112 and the par- 
tition wall 113 in the bottom wall 108 of the head holder 
1 06, the rear surface 1 01 B of the ink container 101 faces 
the mesh filter 110 of the ink supply member 109, as 
50 shown in Fig. 13. At this time, the protrusion distance 
a2 of the ink supply member 109 extending inward from 
the inner surface 107 A of the side wall 107 is greater 
than the protrusion distance al of the grip section 105 
formed on the ink cartridge 100. Therefore, the mesh 
55 filter 1 1 0 of the ink supply member 1 09 contacts the rear 
surface 101B of the ink container 101, consequently 
darraginglheTnesh filter! 10. ~ 
The ink cartridge 100, which is formed with the 
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same width in the vertical direction, can be mounted be- 
tween the side walM 1 2 and the partition wall 1 1 3, even 
if mounted upside down in the head holder 106. How- 
ever, if the ink cartridge 100 is mounted upside down, 
the mesh filter 110 of the ink supply member 109 con- 
tacts the rear surface 101Bof the ink container 101 , and 
for the same reasons stated above, results in a dam- 
aged mesh filter 110. Furthermore, if the ink cartridge 
100 is mounted upside down on the head holder 106, 
the mesh filter 110 of the ink supply member 109 will 
immediately contact the front surface 101 A of the ink 
container 101, because the grip section 105 is not 
present on the front surface 1 01 A. In this case, the mesh 
filter 110 is also likely to be damaged. 

Therefore, if the ink cartridge 100 is mounted in a 
wrong direction or upside down on the head holder 106, 
the mesh filter 110 mounted on the forward end of the 
ink supply member 109 will be damaged. 

SUMMARY OF THE INVENTION 

According to the present invention, the connecting 
structure comprises a head holder having front and bot- 
tom walls, an ink supply member protruding inwardly 
from the inner surface of the front wall to supply ink to 
an ink jet head, a filter mounted at the front end of the 
ink supply member, a cartridge mounting section formed 
in the bottom wall, and an ink cartridge having an ap- 
proximately rectangular parallelpiped configuration with 
an insertion hole formed in a front surface facing an in- 
ner surface of the front wall of the head holder. This al- 
lows insertion of the ink supply member and its mounting 
in the cartridge mounting section. The ink cartridge is 
provided with a protrusive section protruding outwardly 
from a rear surface of the ink cartridge at a height dif- 
ferent from the front end of the ink supply member. A 
first protrusion distance of the protrusive section is 
greater than a second protrusion distance of the ink sup- 
ply member, measured from the inner surface of the 
front wall of the head holder. 

Thus, there may be provided a connecting struc- 
ture, which can reliably prevent damage to the filter of 
the ink supply member that supplies the ink to the ink 
jet head from an ink cartridge mounted on the head hold- 
er and connected with the ink jet head. 

According to the above connecting structure, the ink 
cartridge is provided with a protrusive section, which 
protrudes outward from the rear surface of the ink car- 
tridge at a height different from the front end of the ink 
supply member. The first protrusion distance of the pro- 
trusive section, which protrudes rearward from the rear 
surface of the ink cartridge, is greater than the second 
protrusion distance of the ink supply member, which pro- 
trudes from the inner surface of the front wait of the head 
holder. Therefore, if the ink cartridge is mounted in the 
cartridge mounting section of the bottom wall in a wrong 
direction, the ink supply member can be mounted in a 
space defined by the rear surface of the rear part of the 



ink cartridge and the protrusive section, without its front 
end contacting the rear surface of the ink cartridge. Ac- 
cordingly, if the ink cartridge is mounted in the wrong 
direction, it is possible to prevent damage to the ink sup- 

5 ply member. 

Furthermore, the protrusion section comprises a 
grip section protruding outwardly from the upper rear 
surface of the ink cartridge. A first height from an upper 
surface of the bottom wall of the head holder to a bottom 

io edge of the grip section is greater than a second height 
from the upper surface of the bottom wall to a top edge 
of the ink supply member. The grip section of the car- 
tridge is, therefore, usable as the protrusive section. 
Consequently, it is unnecessary to provide a new pro- 

15 trusive section, separate from the grip section, for han- 
dling the cartridge. This facilitates manufacture and han- 
dling of the ink cartridge. 

Furthermore, another object of the invention is 
achieved by providing the head holder with at least one 

20 partition wall, which positions the ink cartridge by con- 
tacting the upper or lower outer surface of the ink car- 
tridge. Since the ink portion of the cartridge that contacts 
the partition wall has a smaller width than other portions 
of the ink cartridge, if it is mounted upside down, it can 

25 not be mounted between the partition walls. Therefore, 
mounting of the ink cartridge upside down is prevented. 

The invention achieves other objects by providing 
a connecting structure of a head holder and an ink car- 
tridge, which is able to prevent damage to the filter of 

30 the ink supply member that supplies the ink to the ink 
jet head from the ink cartridge mounted in the head hold- 
er with the ink jet head connected to the ink cartridge, 
even when the ink cartridge is mounted in a wrong di- 
rection. Further, damage is prevented when the ink car- 

35 tridge is mounted upside down in the head holder. 

The present invention will be more clearly under- 
stood from the following description, given by way of ex- 
ample only, with relerence to the accompanying draw- 
ings in which: 

40 Fig. 1 is a perspective view of an ink jet printer. 

Fig.2 is a schematic perspective view of an ink car- 
tridge mounted on a head holder according to a first pre- 
ferred embodiment of the invention. 

Fig. 3 is a perspective view illustrating one cartridge 
45 from the front side. 

Fig. 4 is a cross sectional view of each cartridge 
mounted on the head holder. 

Fig. 5 is a longitudinal sectional view of the head 
holder illustrating each cartridge mounted on the head 
50 holder. 

Fig. 6 is a schematic view of a cartridge mounted in 
a wrong direction in the cartridge mounting section. 

Fig. 7 is a schematic view of a cartridge being 
mounted upside down from the front side in the cartridge 
55 mounting section. 

Fig. 8 is a schematic view of a cartridge being 
mounted upside down from the rear side in the cartridge 
mounting section. 
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Fig. 9 is a schematic view of a cartridge mounted 
on the head holder according to a second preferred em- 
bodiment of the invention. 

Fig. 10 is a schematic view of a cartridge mounted 
on the head holder according to a third preferred em- 
bodiment of the invention. 

Fig. 11 is a schematic view of a cartridge mounted 
in a wrong direction in the cartridge mounting section. 

Fig. 12 is a longitudinal sectional view of a prior art 
ink cartridge. 

Fig. 13 is a longitudinal sectional view of the prior 
art ink cartridge mounted in a wrong direction on the 
head holder. 

Fig. 1 4 is a cross sectional view of the ink cartridge 
mounted on a conventional head holder. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter the preferred embodiments of the con- 
necting structure of a head holder and an ink cartridge 
according to the invention will be explained with refer- 
ence to the drawings. First, the general structure of an 
ink jet printer to which the connecting structure of the 
invention is incorporated will be explained, with refer- 
ence to Fig. 1. 

Fig. 1 is a schematic perspective view of an ink jet 
printer. In Fig. 1, a platen 3 is mounted so as to rotate 
in the direction of arrow A in the housing 2 of a printer 
1. A guide shaft 4 is mounted generally parallel to the 
platen 3. A carriage 5 is slidably mounted on the guide 
shaft 4. A belt 6 is installed on the carriages 5. The belt 
6 is wrapped around an idle pulley 7 and a drive pulley 
8. The drive pulley 8 is rotated by a drive, such as a 
driving motor 9. With the rotation of the drive pulley 8, 
the carriage 5 traverses along the guide shaft 4 via the 
belt 6 in the direction of the arrow B in Fig. 1 . 

A head holder 1 0 is mounted opposite the platen 3 
on the carriage 5. Further, an ink cartridge 1 1 is mounted 
on the head holder 10. An ink jet head 21 is installed on 
a front surface of the head holder 1 0, as shown in Fig. 5. 

A plurality of ink passages are formed in the ink jet 
head 21. A nozzle (not illustrated) is provided, corre- 
sponding to each ink passage. As described hereinafter, 
the ink is supplied from the ink cartridge 1 1 to the ink jet 
head 21. 

A printing paper 1 2 is inserted at the rear part of the 
printer in the direction of arrow C in Fig. 1. The paper 
12 is fed in along the platen 3, and is discharged out of 
the housing 2 in the direction of arrow D. As the printing 
paper 12 is fed to the platen 3, ink is emitted from the 
jet head 21 as the carriage 5 moves. Thus, data can be 
printed on the paper 12. 

A cap 1 3 is provided in a nonprinting position of the 
ink jet head 21 on the left side of the platen 3 in Fig. 1. 
The cap 13 is fit with a rubber cap 14 closely mounted 
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to the head 21 . The cap 1 3 is movably mounted to the 
head 2 in the direction of arrow E in Fig. 1 . The cap 13 



is moved by a moving device or means (not illustrated), 
thus closely mounting the rubber cap 1 4 to the head 21 . 

The cap 13 is connected to a connecting tube 15, 
which is connected with a pump 1 6. The pump 1 6 is con- 
nected with a discharge tube 17. The discharge tube 17 
is connected with a used ink tank 1 9 in which an absorb- 
ent 18 is inserted. 

A flexible wiper blade 20 is provided between the 
platen 3 in the nonprinting position and the cap 13. The 
wiper blade 20 is movably installed and moves in the 
direction of arrow F in Fig. 1 . The wiper blade 20 is nor- 
mally maintained in the retreat position, where itjs out 
of contact with the head 21. During wiping, the wiper 
blade 20 is moved by a motor (not illustrated) to an ad- 
vanced position, where it is in sliding contact with the 
head 21. 

Next, the connecting structure for connecting the 
head holder 10 to the ink cartridge 11 will be explained 
with reference to Fig. 2. Fig. 2 is a schematic perspective 
view of the ink cartridge 11 mounted on the head holder 
10. 

In Fig. 2, three partition walls 23 are provided on a 
bottom wall 22 of the head holder 10. Between a pair of 
side walls 24 : the bottom wall 22 is divided by the par- 
tition walls 23 into four cartridge mounting sections 22A, 
22B, 22C and 22D. 

The cartridge mounting section 22A is larger than 
the three other cartridge mounting sections 22B-22D. A 
cartridge 11 A charged with black ink is mounted in this 
cartridge mounting section 22A. Each of the cartridge 
mounting sections 22B, 22C, and 22D has substantially 
the same size and is fit with cartridges 11B, 11 C and 
11 D charged with ink, for example, cyanic, magenta and 
yellows, respectively. The black ink cartridge 11 A has a 
larger volume than the other color ink cartridges 11B, 
11 C and 11 D, because black is more frequently used 
than the other colors. 

Furthermore, on the inner surface side of a front wall 
25 of the head holder 10, four ink supply members 26 
are formed, corresponding to each of the cartridges 
11 A-11 D. Each ink supply member 26 functions to sup- 
ply the ink from each cartridge 11 A-11 D to the ink jet 
head 21 (see Fig. 5) disposed on the outer surface of 
the front wall 25. A mesh filter 27 is mounted on the front 
end of ink supply member 26. Each mesh filter 27 func- 
tions removes foreign materials from the ink supplied 
from each of the cartridges 1 1 A- 1 1 D, and to supply clean 
ink to the ink jet head 21 . A stepped section 28 is formed 
adjacent to a stepped section 32 (described hereinafter) 
of the cartridges 11 A-11 D on the inner surface side of 
each side wall 24 (only the inner surface of one side wall 
24 is shown in Fig. 2). 

Next, the structure of each of the cartridges 11A- 
11 D will be explained, with reference to Figs. 3 and 4. 
Fig. 3 is a perspective view showing cartridge 11 A from 
the front side, and Fig. 4 is a cross section of each of 
~theca7tridgesTl"B-Tl D mount ed~6rTthe head holdeT10~ " 
The cartridge 11 A has basically the same construction 
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as the other three cartridges except for a different size. 
Therefore, only the cartridge 11 A will be explained as 
an example. 

In Fig. 3, the cartridge 1 1 A has an ink container 31 
comprising two sections: an upper section 29 and a low- 
er section 30. The width L1 of the upper section 29 is 
greater than the width L2 of the lower section 30. Ac- 
cordingly, a stepped section 32 is formed at a boundary 
between the upper section 29 and lower section 30. The 
width L1 of the upper section 29 being greater than the 
width L2 of the lower section 30 will be described here- 
inafter with reference to specific structure. 

An insertion hole 33 for the ink supply member 26 
is provided on the front side (left surface side in Fig. 3) 
of the ink container 31 of the cartridge 11 A. The insertion 
hole 33 serves as an ink supply hole, through which the 
is supplied to the ink-impregnated body G (Fig. 5) in 
each of the cartridges 11A-11D, to the ink is supplied 
through the mesh filter 27 and the ink supply member 
26 to the ink jet head 21 . 

Furthermore, a cartridge cover or cover body 35 is 
joined, for example by welding or shear welding, to the 
opening 34 (Fig. 4) of the upper section 29. On the rear 
surface side of the ink container 31 (right surface side 
in Fig. 3), a grip or protruding section H is formed pro- 
truding outwardly from an upper part. The grip section 
H facilitates holding the ink cartridge 11 A during replace- 
ment. 

In each of the cartridges 1 1 B-11 D, shown in Fig. 4, 
a pair of mutually opposite side walls 36 contact each 
partition wall 23. The side walls 36 are integrally formed 
with the upper section 29 and the lower section 30. The 
side walls 36 extend to the opening 34 and have a planar 
inner wall surface. Accordingly, the inner wall surfaces 
of the upper section 29 and the lower section 30 are sub- 
stantially co-planar. 

The upper section 29 of the side wall 36 is formed 
of a suitable thickness, for example 1 .5 mm thick. The 
inner side of the stepped section of the opening 34 of 
the ink container 31 and the protruding section 35A on 
the underside of the cartridge cover 35 will be formed, 
for example by shear welding. On the other hand, the 
lower section 30 of the side wall 36 has a large wall thick- 
ness preventing deformation if the cartridge 11 B is 
mounted between the partition walls 23. Therefore, it is 
possible to decrease the wall thickness of the lower sec- 
tion 30 to be less than the upper section 29, for example 
1 .0 mm. Therefore, a difference of 0.5 mm between the 
wall thickness of the upper section 29 and that of the 
lower section 30 in the side wall 36 exists. Moreover, a 
difference of 1.0 mm between the width L1 of the upper 
section 29 and the width L2 of the lower section 30 in 
the two side walls 36 also exists. 

In each cartridge the width L1 of the upper section 
29 is larger than the width L2 of the lower section 30. 
. Furthermore, the inner wall surface of the pair of mutu- 
ally opposite side walls 36, which integrally continue to 
the opening 34 of the ink container 31, is substantially 



planar. The wall thickness, for example 1.0 mm, of the 
lower section 30 of the side wall 36 is less than the wall 
thickness, for example 1 .5 mm of the upper section 29. 
In conventional devices, the upper and lower sec- 

5 tions have an equal width, and the side wall of the ink 
container has a constant thickness from the upper part 
to the lower part. On the other hand, each of the car- 
tridges 1 1 A-1 1 D of the invention is mounted to the car- 
tridge mounting sections 22A-22D between the partition 

io walls 23, via the lower section 30 of the ink container 
31 . Therefore, the cartridges have an increased volume 
with respect to conventional cartridges, and it is possible 
to increase the ink amount in the ink container 31 . In 
other words, it is possible to decrease the relative size 

15 of each of the cartridges 11 A-11D, and accordingly de- 
crease the size of the head holder 10 and the carriage 
5, when compared with a conventional ink cartridge. 

Next, the structure for connecting each of the car- 
tridges 1 1 A-1 1 D to the ink jet head 21 in the head holder 

20 10 will be explained, with reference to Fig. 5. Fig. 5 is a 
longitudinal section view of the head holder 10 showing 
each of the cartridges 11A-11D mounted on the head 
holder 10. Each of the cartridges 11A-11D have the 
same general structure, and will be explained with ref- 

2S erence to Fig. 5. 

In Fig. 5, cartridge 11 A is mounted between the par- 
tition walls 23 of the cartridge mounting section 22A on 
the bottom wall 22 in the head holder 10. The cartridge 
1 1 A has a semicircular lug protruding from the rear lower 

30 end thereof, so that an elastic locking member of the 
carriage engages it and prevents the rear end of the car- 
tridge from raising up. When each of the cartridges 11 A- 
11 D is in its mounted position, the forward end (left end 
in Fig. 5) of the ink supply member 26 is attached to the 

35 front surface of the head holder 10, and is inserted into 
each of the cartridges 11A-11D through the insertion 
hole 33. Thereby, the mesh filter 27, attached to the ink 
supply member 26, is pressed against the ink-impreg- 
nated body G in each of the cartridges 11A-11D. As a 

40 result, ink impregnated in the ink-impregnated body G 
is fed to the ink jet head 21 through an ink hole 26A of 
the ink supply member 26, after removal of foreign mat- 
ters by the mesh filter 27. The ink jet head 21 is attached 
on the front wall 25 of the head holder 10, and a head 

45 cover 37 is disposed around it. 

Also, in each of the cartridges 11 A-11D, the protru- 
sion distance or first protrusion distance of the grip sec- 
lion H from the rear surface 31 A of the ink container 31 
is X. In the head holder 10, the protrusion distance or 

so second protrusion distance of the ink supply member 26 
from the inner surface 25A of the front wall 25 is W. The 
protrusion distance X of the grip section H is greater than 
the protrusion distance W of the ink supply member 26. 
A first height from the upper surface 22A of the bot- 

55 torn wall 22 to the bottom edge H1 of the grip section H 
is Z. A second height from the upper surface 22A, which 
contacts the lower surface of the ink container 31 , of the 
bottom wall 22 in the head holder 1 0 to the top edge 26B 
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of the ink supply member 26 is Y The grip section H is 
formed to extend rearwardly from each of the cartridges 
1 1 A-1 1 D at a different height than the forward end of the 
ink supply member 26. For example, the height can be 
at a level higher than the forward end of the ink supply s 
member 26, whereby the height Z to the bottom edge 
H1 of the grip section H is greater than the height Y to 
the top edge 26B of the ink supply member 26. 

When the ink in each of the cartridges 11 A-11D is 
exhausted, each of the cartridges 11A-11D will be re- 10 
placed. A cartridge 11 A can be held by the grip section 
H, and mounted to the cartridge mounting section 22A. 
The width L1 of the upper section 29 in each of the car- 
tridges 1 1 A-1 1 D is greater than the width L2 of the lower 
section 30. The mounting width of the cartridge mount- is 
ing section 22A for mounting each ol the cartridges 1 1 A- 
11D is approximately the same as the width L2 of the 
lower section 29. Therefore, the mounting direction of 
each of the cartridges 11 A-11D with respect to each of 
the cartridge mounting seclions 22A-22D is predeter- 20 
mined preventing mis-mounting. 

However, an operator may inadvertently attempt to 
mount a cartridge in a wrong direction or upside down 
in each of the cartridge mounting sections 22A-22D dur- 
ing cartridge replacement. Since each of the cartridges 25 
1 1 A-1 1 D is provided with the insertion hole 33 only near 
the lower part of the front surface 31 B, the front upper 
wall section or rear wall section of the cartridges 11A- 
1 1 D could contact the mesh filter 27 mounted to the ink 
supply member 26, damaging the mesh filter 27. It is 30 
therefore necessary to prevent this contact to avoid 
damage. 

The protrusion distance X of the grip section H is 
larger than the protrusion distance W of the ink supply 
member 26. Also, the height Z to the bottom edge H1 of 3S 
the grip section H is larger than the height Y to the top 
edge 26B of the ink supply member 26. Additionally, in 
each of the cartridges 11 A-11D, the width L1 of the up- 
per section 29 is larger than the width L2 of the lower 
section 30. Therefore, if any of the cartridges 11 A-11 D 40 
is mounted in a incorrect direction or orientation to each 
of the cartridge mounting sections 22A-22D, the wall 
surface of the ink container 31 will be prevented from 
abutting the mesh filter 27 of the ink supply member 26. 
Also, the mounting each of the cartridges 11 A-11 D up- 45 
side down in each of the cartridge mounting sections 
22A-22D is prevented. 

Here, improperly mounted cartridge, for example 
cartridge 11 A, will be explained with reference to Figs. 
6-8. As the cartridges 11A-11D have substantially the so 
same structure, cartridge 11 A is shown as an example 
in Figs. 6-8. Fig. 6 is a schematic explanatory view illus- 
trating a cartridge mounted in a wrong direction in a 
mounting sections 22A-22D; Fig. 7 is a schematic ex- 
planatory view of a cartridge 1 1 A, being mounted upside ss 
down from the front side to the cartridge mounting sec- 
tions; and Fig. 8 is a schematic explanatory view of a 
cartridge 1 1 A being mounted upside down from the rear 



side to the cartridge mounting sections 22A-22D. 

As shown in Fig. 5, when the cartridge 11 A is prop- 
erly mounted to the cartridge mounting section 22A, the 
ink supply member 26 attached on the head holder 10, 
is inserted in the insertion hole 33 of the cartridge 11 A 
and presses the ink-impregnated body G to force the ink 
out. Thus, the ink is supplied to the ink jet head 21 
through the ink hole 26A. Meanwhile, if the cartridge 11 A 
is mounted in a wrong directbn with respect to the car- 
tridge mounting section 22A, the ink supply member 26 
will be positioned in a space defined by the grip section 
H and the rear surface 31 A of the ink container 31, 
shown in Fig. 6. Accordingly, the mesh filter 27 does not 
abut the wall surface, for example the rear surface 31 A 
of the ink container 31 . 

The protrusion distance X of the grip section H is 
greater than the protrusion distance W of the ink supply 
member 26, and the height Z to the bottom edge H1 of 
the grip section H is greater than the height Y to the top 
edge 26B of the ink supply member 26. Thereby, this 
structure reliably prevents the mesh filter 27 from abut- 
ting the side surface of the ink container 31 . Accordingly, 
damage to the mesh filter 27 is prevented. 

Furthermore, if the cartridge 11 A is mounted upside 
down from the front side to the cartridge mounting sec- 
tion 22A, as shown in Fig. 7,the cartridge 11 A can not 
be fit in and mounted in the mounting section 22A. This 
is because the width L1 of the upper section 29 of the 
cartridge 11 A is greater than the width of the cartridge 
mounting section 22A. Therefore, prevention of improp- 
er mounting of the cartridge 1 1 A to the mounting section 
22A is achieved. This protects the mesh filter 27 from 
damage. 

As described above, if each of the cartridges 11 A- 
11 D is mounted in a wrong or improper orientation or 
direction to the cartridge mounting section 22A-22D, the 
ink supply member 26 will be within a space defined by 
the grip section H and the rear surface 31 A of the ink 
container 31. Moreover, if each of the cartridges 11A- 
11 D is mounted upside down from the front side to the 
cartridge mounting section 22A-22D, or similarly from 
the rear side to the cartridge mounting section 22A-22D, 
the cartridge 11 A-11 D can not be mounted in each of 
the cartridge mounting sections 22A-22D. Therefore, 
damage to the mesh filter 27 is prevented. 

As explained, the protrusion distance X of the grip 
section H protruding outward from the rear surface 31 A 
of the ink container 31 is greater than the protrusion dis- 
tance W of the ink supply member 26 in the head holder 
10 from the inner surface 25A of the front wall 25. Also, 
the height Z from the bottom edge H 1 of the grip section 
H to the upper surface 22A of the bottom wall 22 in the 
head holder 10 is greater than the height Y from the up- 
per surface 22A of the bottom wall 22 to the top edge 
26B of the ink supply member 26. Therefore, if each of 
the cartridges 11A-11D is mounted in a wrong direction 
To eac hof th e~ca rtr i d ge mount i ng~sect ion s~2 2 A 7-2 2 D7 a 
space defined by the grip section H and the rear surface 
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31 A of the ink container 31 will prevent the mesh filter 
27 from abutting and contacting the wall surface of the 
ink container 31 . Thereby, damage to the mesh filter 27 
is prevented. 

Also, the width L1 of the upper section 29 of the ink 
cartridge 11 A is larger than the width L2 of the lower 
section 30. Furthermore, the inner wall surfaces ol the 
pair of mutually opposite side walls 36 are substantially 
flat, and integrally continuing to the opening 34 of the 
ink container 31 in the cartridge 11 A. In each cartridge 
side wall 36, the wall thickness of the lower section 30 
is smaller than that of the upper section 29. Thus, each 
cartridge 11 A can only be mounted in the cartridge 
mounting section 22A between the partition walls 23 
formed on the bottom plate 22 of the head holder 10 
through the lower section 30 of the ink container 31 in 
the proper orientation. Moreover, the amount of ink to 
be charged in the cartridge can be increased. 

Furthermore, if each of the cartridges 11 A-1 ID is 
mounted upside down from the front side in the cartridge 
mounting section 22A-22D, or similarly from the rear 
side in the cartridge mounting section 22A-22D, it is im- 
possible to mount each of the cartridges 11 A- 11 D. Ac- 
cordingly, each of the cartridges 11A-11D can be pre- 
vented from being mounted upside down, and thereby 
reliably prevent damaging the mesh filter 27. 

Furthermore, as compared with a conventional ink 
cartridge in which the upper and lower sections are 
formed with the same width and each side wall of the 
ink container has a constant thickness from the upper 
and the lower sections, the instant ink cartridge 11 of the 
connecting structure allows for an increased amount of 
ink in the ink container. In other words, each of the car- 
tridges 11A-11D can have a smaller relative size than 
conventional ink cartridges, without changing the 
amount of ink in each of the cartridges. Consequently, 
the head holder 10 and the carriage 5 can be made 
smaller. 

The invention is not limited to the embodiment ex- 
plained herein. Various improvements and modifica- 
tions are possible within the scope and spirit of the in- 
vention. 

For example, the grip section H protruding at the 
upper rear part of the cartridge 1 1 A-1 1 D is formed as to 
function as a protrusion. However, a protrusion 40 may 
be provided protruding rearwardly from a lower rear sur- 
face of the cartridge 1 1 A-1 1 D at different levels from the 
forward end of the ink supply member 26. As shown in 
a second preferred embodiment of Fig. 9, the ink supply 
member 26 is mounted in an upper part of the front wall 
25 of the head holder 10. In this second preferred em- 
bodiment, the height 2 from the cartridge cover 35 to the 
top edge H1 of the grip section is larger than the height 
Y from the cartridge cover 35 to the bottom edge 26C. 
Thus, the cartridge 11 A-11D when mounted in a wrong 
direction in the head holder 10 will not have its rear sur- 
face contact the forward end of the ink supply member 
26. This reliably prevents damage to the mesh filter 27. 



A third preferred embodiment is illustrated in Figs. 
10 and 11 . Similar characters are represented by similar 
reference numbers for the other preferred embodi- 
ments. The ink supply member 26 is attached at a ver- 

5 tical mid-point in the direction of the head holder 10. A 
protrusive section 41 is provided and protrudes rear- 
wardly at a level different from the forward end of the ink 
supply member 26. The protrusive section 41 protrudes 
from the rear uppermost section of the cartridge 11 A- 

10 11D. Also, a further protrusive section 42 protrudes rear- 
wardly from the rear lowermost section of the cartridge 
11A-11D. Both protrusive sections 41 and 42 may be 
provided in a single structure. 

As is clear from Fig. 11 , the rear surface of the car- 

15 tridge 11A-11D when mounted in a wrong direction in 
the head holder 10, will not contact the forward end of 
the ink supply member 26. This reliably prevents dam- 
age to the mesh filter 27. When both protrusion sections 
41 and 42 are both provided, the pair of side walls 36 of 

20 the ink container 31 may extended further rearwardly 
between these protrusion sections 41 and 42. Thus, a 
space is formed opening to the rear. The forward end of 
the ink supply member 26 will be loosely fit within the 
space due to the contact of one or both of the protrusive 

25 sections 41 , 42 with the front wall 25. 

While this invention has been described in conjunc- 
tion with specific embodiments thereol, it is evident that 
many alternatives, modifications and variations will be 
apparent to those skilled in the art. Accordingly, the pre- 

30 ferred embodiments of the invention as set forth herein 
are intended to be illustrative, not limiting. Various 
changes may be made without departing from the spirit 
and scope of the invention as defined in the following 
claims. 

35 

Claims 



1. A connecting structure comprising: 

40 

a head holder having: 

a side wall; 

a bottom wall; and 

an ink supply member for supplying ink to an 
45 jnk jet head and protruding inwardly from an in- 

ner surface of said side wall by an ink supply 
member protrusion distance; and 
a cartridge mounting section formed in said bot- 
tom wall; 

so an ink cartridge to be mounted in said cartridge 

mounting section and having a substantially 
rectangular shape, the ink cartridge having: 
a protruding section protruding outwardly from 
a second side surface of said ink cartridge by 

55 a protruding section protrusion distance at a 

height different from a height of said ink supply 
member; 
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wherein the protruding section protrusion dis- 
tance is greater than the ink supply member protru- 
sion distance. 

A connecting structure according to claim 1 , where- s 
in said head holder comprises at least one partition 
wall for positioning an ink cartridge, the partition wall 
is in contact with a portion of said ink cartridge, and 
an ink cartridge having a width smaller at the portion 
in contact with said partition wall than at other por- 10 
tions of the ink cartridge. 

A connecting structure according to claim 1 or 2 fur- 
ther comprising: 

15 

a filter mounted at an end of said ink supply 
member; and 

an insertion hole formed in a first side surface 
of said ink cartridge opposite to said second 
side surface and for facing the inner surface of 20 
said side wall of said head holder, the insertion 
hole allowing said ink supply member to com- 
municate with interior of the cartridge. 

A connecting structure according to claim 3, where- 25 
in the filter is a mesh filter for removing impurities 
from the ink within the ink cartridge. 

An ink cartridge for mounting to a head holder that 
includes an ink supply member protruding from an 30 
inner surface of a side wall by an ink supply member 
protrusion distance, the ink cartridge having a sub- 
stantially rectangular shape and comprising: 

an insertion hole lormed in a first side surface 35 
facing the inner surface of said side wall of said 
head holder, the insertion hole allowing com- 
munication with an interior of the cartridge; and 
a protruding section protruding outwardly from 
a second side surface of said ink cartridge, 40 
which is opposite to the first side surface, by a 
protruding section protrusion distance; 

wherein the protruding section protrusion dis- 
tance is greater than the ink supply member protru- *s 
sion distance. 

A connecting structure according to any one of 
claims 1 to 4, or a cartridge according to claim 5 
where said protruding section comprises a grip sec- so 
tion protruding outwardly from an inner part of the 
second side surface of said ink cartridge, wherein 
the grip section comprising a bottom edge, a first 
height defined from an upper surface of said bottom 
wall of said head holder to the bottom edge of said 55 
grip section is greater than a second height defined 
Tromthe upper~su?face of said boftbm^airto"the"tbp 
edge of said ink supply member 



7. A connecting structure according to any preceding 
claim or a cartridge according to claim 5 or 6 where- 
in the ink cartridge comprises an upper section hav- 
ing a first width and a lower section having a second 
width different than the first width. 

8. A connecting structure or a cartridge according to 
claim 7, wherein the ink cartridge further comprises 
a stepped portion separating the upper and lower 
portions. 

9. A connecting structure or a cartridge according to 
claim 7 or 8, wherein the first width is greater than 
the second width. 

10. A connecting structure or a cartridge according to 
claim 7, 8 or 9, wherein said head holder comprises 
a plurality of partition walls for positioning therebe- 
tween at least one ink cartridge, each adjacent par- 
tition wall is separated by a width substantially equal 
to the second width of the lower portion of the ink 
cartridge. 

11. A connecting structure according to any preceding 
claim or a cartridge according to any one of claims 
5 to 1 0, wherein the ink cartridge is for contact with 
and for positioning between partition walls of the 
head holder and has a width smaller at the portion 
in contact with said partition wall than at other por- 
tions. 

12. A connecting structure according to any preceding 
claim or a cartridge according to any one of claims 
5 to 11 wherein the ink cartridge further comprises 
a separate cover joined to the ink cartridge. 

13. A connecting structure according to any preceding 
claim, or a cartridge according to any one of claims 
5 to 12 wherein the protruding section protrudes 
outwardly from an upper portion of the second side 
surface of the ink cartridge. 

14. A connecting structure according to any one of 
claims 1 to 1 3 or a cartridge according to any one 
of claims 5 to 1 3 wherein the protruding section pro- 
trudes outwardly from a lower portion of the second 
side surface of the ink cartridge. 

15. A connecting structure according to any preceding 
claim or a cartridge according to any one of claims 
5 to 14 wherein the ink cartridge includes an ink- 
impregnated body. 
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(57) A connecting structure for a head holder (10) 
and ink cartridge ( 1 1 , 1 1 A. 1 1 B ( 1 1 C, 1 1 D) assures proper 
positioning of the cartridge and avoids damaging ink 
supply components. The ink cartridge ( 1 1 , 11 A, 1 1 B, 1 1 C, 
11D) defines a protrusion distance for a grip section of 
a cartridge, which protrudes outward from the rear sur- 
face of the ink container. The protrusion distance is larg- 
er than a protrusion distance of an ink supply member 
(26) of a head holder, which protrudes from the inner 
surface (25A) of the 1ront wall (25). Also, the height from 
a surface of a bottom wall in the head holder to the bot- 



tom edge of the grip section is larger than a height from 
a surface of the bottom wall to a top edge of the ink sup- 
ply member. The inner wall surface of a pair of mutually 
opposite side walls is formed, integrally continuing from 
the opening of the ink container in each cartridge. Also, 
the wall thickness of the upper section is smaller than 
that of the upper section. The width of the upper section 
is larger than the width of the lower section. Thus, each 
cartridge can only is mounted in a cartridge mounting 
section provided between partition walls, which are 
formed on the bottom plate of the head holder through 
the lower section of the ink container. 
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